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‘PRECISION’ ANILINE POINT 


APPARATUS A.S.T.M. 0611-471 
e te a 7 th 
reg 
A new, compact unit, for determining the aniline point of petroleum products and 
organic solvents according to A.S.T.M. D-611-47T. Both “Thin-Film” and ‘‘U-Tube”’ 
units are assembled in interchangable bakelite cover. Changes from “‘U-Tube”’ to 
“Thin-Film” or reverse are easily and quickly made. "@ 
Application 
Laboratory analysis and plant control of petroleum solvents such as Rubber sol- 
vent, V.M. & P., Naphtha, Stoddard solvent, and mixtures of aromatic solvents Th 


with petroleum naphthas. 

Paint and varnish industries, to control proper blending of solvents to give not 
only solubility of various resins and gums, but also to control drying time of the 
finished product. 

Large users of the new ester solvents and higher boiling alcohol solvents use an- 
iline point to control solubility and compatibility of these solvents for synthetic 


resins, nitrocellulose, etc. 
clu 
Method of operation: 
Equal volumes of the .ample and aniline are mixed, heated at a controlled rate, a 
stirred until homogeneous, then cooled at a controlled rate until the cloud point bs ee: eee 
is noted. The temperature at which the mixture becomes clear thru-out is the wine 4PParatus with 4 # 
aniline point’’. Procedure is covered by A.S.T.M. D-611-47T. Tube” unit. 
parry; 
Features probl 


1. FUL-KONTROL heater gives accurate stepless control of heating rate. 


2. Bakelite cover assembly of both “Thin-Film” and ‘U-Tube’’ apparatus 
lifts from bath as complete units and can be changed over in seconds. 

3. Compact induction motor, with belt drive, operates individual stainless 
steel stirrers for sample and bath liquid. 

4. Cooling is accurately controlled by a new type of cooling coil. 

5. 6-watt lamp used in each assembly operated by transformer in heater base 
eliminates batteries. 


6. Support rod 1,” x 24” and two dovetail clamps included with equipment. 


Write for detailed literature No. 10534-F. 
Purchase Grom Your Laboratory Supply Dealer 
recision Scientific an 


Interchangeable 
Thin-Film” unit. 
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JT THE COVER 
At LINE POINT APPARATUS 
The S. L. U-tube Aniline Point Appa- 
is to determine aniline points 
; yetro! um products and other organic 
ents. Xecently adopted as a standard 
the ASTM, in method D 611-47T, the 
‘tube apparatus may be used for clear, 
ht-colored, or moderately dark samples. 
The aniline point gives a rough esti- 
ution of the aromatic and paraffinic 
arent of a solvent. The determination 
mixing equal volumes of 
‘line and sample, heating at a con- 
olled rate until homogeneous, and then 
sling at a controlled rate until the cloud 
yint is noted, The temperature at which 
» two phases separate is the “‘aniline 
int.” This change is observed through 
.nall window in the tube, with a light 
behind it. 
The bath (usually oil) is stirred sim- 
staneously with the sample—aniline mix- 
re by means of a small motor with two 
villeys. The rate of heating is regulated 
the Ful-Kontrol heater, and cooling 
‘regulated by the special cooling coil. 


nsistS of 


“Technical Committee 
Column” 

This is the second issue of the Tech- 
nical Committee Column. We hope that 
hfore the deadline of the third issue 
rives we shall have received a “pile” 
{ material from the membership of the 
Committee. We again call attention to 
the fact that the Technical Committee 
includes representatives of raw material 
uppliers, grease manufacturers, grease 
fspensing equipment manufacturers and 
grease consumers. This column, there- 
fore, can be a convenient means for 
frying on an open forum on the many 
problems facing the industry. 

Progress has been made on the Com- 
mittee’s project entitled “Delivery Char- 
teristics of Dispensing Equipment for 
lubricating Greases.” Organization of the 
Panel is under way and its present mem- 
vrship is the following: 

Mr. L. C. Brunstrum, 
mpany (Indiana). 

Mr. R. P. Field, Balcrank, Inc. 

Mr. Gus Kaufman, The Texas Com- 


Standard Oil 


pany, 
. C. H. Mueller, Lincoln Engineer- 
ng Co, 

Mr. H. A. Murphy, Gray Co., Inc. 

Mr. C. F. Raisch, Stewart-Warner 
orporation, 
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The Panel is now being polled to de- 
termine the most convenient date and 
place to hold the first meeting. This, 
therefore, would be an opportune time 
for all members interested in this project 
to send in their suggestions and com- 
ments, so that the Panel may be properly 
guided in drawing up their program. 


Relative to the activities of the ABEC- 
NLGI Cooperative Committee on Grease 


Test Met hods, 


committee to investigate methods for the 


organization of a Sub- 


determination of dirt count of greases 
for anti-friction bearing greases has been 
completed. The membership of this Sub- 
committee is the following: 

Mr. N. J. Gothard, Sinclair Refining 
Company (Chairman of Subcommittee). 


Dr. E. W. Adams, Standard Oil Com- 
pany (Indiana). 


Mr. C. J. Boner, Battenfeld Grease & 
Oil Corporation. 


Mr. J. E. Dillon, Aetna Ball & Roller 
Bearing Manufacturing Company. 


Mr. O, L. Maag, Timken Roller Bear- 
ing Company. 
Mr. E. E. Wagner, Hoover Ball & 


Bearing Company. 


Interest in this project was prompted 
by experience of the laboratories of both 
ball bearing and grease manufacturers 
with the dirt count requirements in- 
cluded in) Army-Navy Aeronautical 
Specifications AN-G-1Sa and AN-G-25 
and also Bureau of Ordnance Specification 
14G8 (Ord). 
actually has been sub-divided. ABEC has 


unde: taken the 


The study of this subject 


assignment of defining 
the permissible limits of dirt count in 
greases furnished for a number of ap- 
plications, 


particularly for prepacked 


bearings. The aforementioned Subcom- 
mittee will study methods for the de- 
termination of the number, size and 
nature of the foreign particles and will 
also submit recommendations concerning 
the interpretation of the data in terms 
of their practical significance. Any com- 
ments or suggestions from the members 
of the Technical Committee may be sent 
to either Mr. N. J. Gothard or Mr. T. G. 
Roehner and will be given careful con- 


sideration. 


The Technical Committee has just re- 
ceived a new project, namely, Standard- 
ization of Metal Drums and Containers. 
This obviously will involve discussions 
with other associations, such as the Amer- 
ican Standards Association. Members are 
invited to send in any information which 
will assist in guiding the Technical Com- 
mittee’s consideration of this problem. 
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The Motor-Driven Grease Worker and Its Applicatio» fort 
| 
valuating Consistency Stability of Lubricating Gre 1SeSm 
ting 
ide 
by CARL W. GEORGI dopt 
Technical Director, Research Lab., Quaker State Oil Refining Corp., Buffalo, N. Y. yorke 
Presented at a Meeting of Technical Committee G on Lubricating Grease i 
Held In Washington, D. C., January 17, 1947. om 
Report of Section. Il on Consistency Measurements and Related Physical Tests for get 
Lubricating Greases of Technical Committee G on Lubricating Grease of amen 
Committee D-2 on Petroleum Products and Lubricants a 
use 
Most lubricating greases become softer degree to which they undergo consistency Figure 
and acquire a lower consistency upon change upon being worked. As a result, f me 
being subjected to working. This work- worked penetrations are preferred, and orke 
ing may be considered as any handling A.S.T.M. Method D 217-47 T calls for In 
or movement of the grease, such as fill- a 60-stroke working of the grease sample motor 
ing of dispensers or guns, pumping in the standard worker immediately prior ils 
through hoses, pipe lines, or fittings, as to making cone penetration tests. It is troke 
well as actual use in lubricating bearings generally recognized, however, that work- nical | 
or other mechanisms. f Cc 
The scope of A.S.T.M. Tentative sts 
Method of Test for Cone Penetration of et 
Lubricating Grease (D 217-47 T), con- 330 djec 
tains several pertinent statements pertain- Corl W. Goergi re 
ing to working of greases and is quoted as ee ing of a grease sample for 60 strokes San 
follows: 5 the A.S.T.M. worker does not portr 1m- 
“Scope: 2 the complete story of the consistency? 
“1. (a) This method describes three a 290} stability of the grease. This is illustrated - 
test procedures for the empirical estima- by Fig. 1 which shows consistency-wirkg — 


tion of the consistency of lubricating 
greases by measurement of the extent of 
penetration of a standard cone. The 


ing curves of four typical types of lub: 
cating greases. Greases A and § 
stable to working and display onl) 


method is applicable to a variety of 250,300 400 600 800 1000 erate change or softening on working 

greases since it describes procedures for Strokes Working to 1000 strokes in the A.S.T.M. \ 
the measurement of worked penetration, Fig. 1.—Penetration (Consistency) Change with Work- Grease C softened markedly up to 3 
ing in A.S.T.M. Grease Worker, Typical Types of 

of unworked penetration, and of block hubelenting Ghounee. strokes working after which it becan 


penetration. Penetrations up to 400, the 
practical limit of the cone, may be 
measured. 

Unworked penetrations are af- 
fected by a number of factors which are 
difficult to control. They do not gen- 
erally represent the consistency of greases 
in use as effectively as worked penetra- 
tions, which should be preferred wher- 
ever practicable, for evaluating lubri- 
cating greases. 

“Note 1.—The unworked penetration 
of a grease may not be a reliable measure 
of its consistency in its original state of 
manufacture. Any transferring or other 
manipulating of grease subsequent to 
manufacture tends to affect the un- 
worked penetration by amounts depending 
on the type of the grease and the han- 
dling it is given.” 

As mentioned, unworked penetration 
tests may be unreliable since different 
types of greases vary considerably in the 


Reprinted by special perminsion of the Amer. Fig. 2.—Motor-Drive Unit with Workers of A.S.T.M. Dimensions Modified for Mechanical R ne 
Soc. of Testing Materials. Papeeees originally in Operation. 
the December 1947 issue of the A.S.T.M. Bulletin. Courtesy of Pre 
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stable, whereas grease D dis- 
gressive softening upon con- to be Tripped by This Nut 
aued working with no indication of an ¥ Boston” Reductor TA3O 
uilibrium point.” 
Because of the varied nature of lubri- rye 
cing greases in their reaction to ex- 
working, many laboratories have | \| (Frame 145%) 
opted is more or less standard practice halatiiai 
vorked penetration tests after working up 4 
» 5,000 or 10,000 strokes and in some Orill end Top 
wstances as high as 100,000 strokes. 
igure 2 illustrates a motor drive unit 
gether with workers of A.S.T.M. 
jimensions, but modified for mechanical channel | Top Surtoce of 
ather than hand operation, as commonly 
xed for such motorized working tests. 
figure 3 is a drawing of another design 
{motor drive which accommodates two Drit! and Top 
yorkers. 18 
In view of the rather wide interest in Base - > Stee! Plote-weld on Channels and Straighten 
motorized working of greases for inter- 
ils considerably longer than the 60 
«rokes specified in Method D 217, Tech- 
sical Committee G on Lubricating Grease 
{Committee D-2 on Petroleum Prod- 
ycts and Lubricants instituted a coopera- 
ive test program to explore the general 
ere distributed for cooperative testing: 
Sample GH-2—No. 1 consistency, cal- 
cium-base grease, (U. S. Army Specifica- Fig. 3.—Schematic Drawing of Motor-Drive Design to Accommodate Two Workers. 
tion 2-107 Type). 


\ 
Oritl and Top=(NC) 18 


> in Top Flange 


Oritl and Tap 

NC.-16 

in Top Flange 


‘Plane Top Flanges ot Channels After Welding 


‘ol? 
“¢.000 
0.500"! 001 


Drill and Tap 
a (N.C.)-20 


Stud- Steel- Two Req'd -Steel-Four Req'd rc Disk Stee!- Two Req'd 


Mounted on Each Stud 


Dog raisers will tell you that pedigree 
is a mighty important factor. And 
engineers will tell you that the same 
thing is true of lubricating grease. 


30 years experience puts a ‘pedigree’ 
on every pound of Bat’s Lubricating 
Greases. Orders are packed under your 
own trade mark and company name. 
When you order from ‘“‘Bat’s’’ YOU 
CAN BE PROUD OF THE LUBRI- 
CANTS THAT BEAR YOUR NAME. 


BATTENFELD 


GREASE & OIL CORPORATION 


KANSAS CITY, MO. + NORTH TONAWANDA, N.Y. + MINNEAPOLIS, MINN 
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Sample GII-3—No. consistency, 
soda-base grease, (U. S. Army Specifica- 
tion 2-108B Type). 

Sample GII-4—No. 3 consistency, 
soda-base grease, high-viscosity mineral 
oil. 

Fourteen laboratories submitted test re- 
sults on motorized working of the three 
reference samples, with working up to 
10,000 strokes. Several of the laboratories 
ran repeat tests on different dates so that 
a total of 19 sets of data on each grease 
sample were supplied. Table I summarizes 
the results. For comparison, Table II lists 
unworked and worked (60 strokes) pene- 
tration tests on the same greases by the 
standard A.S.T.M. Method D 217 (re- 
sults from 18 cooperating laboratories). 

The motorized worker tests show in 
general somewhat poorer inter-laboratory 


tion tests performed according to Method 
D 217, particularly with working above 
300 strokes. This poorer degree of re- 
producibility is probably due to the 
higher temperatures developed in the 
grease samples during extended working, 
as shown in Table III. Temperature rise 
in the grease samples became quite sig- 
nificant in many of the tests reported, 
particularly with the longer working in- 
tervals. Two opposing factors are thus 
involved in motorized working. First, 
long working induces considerably higher 
grease temperatures than the 77 + 3 F. 
specified for penetration testing in 
Method D 217. This may readily produce 
softer greases and correspondingly higher 
penetration readings. Second, the grease 
sample must be tested as soon as possible 
after working so that there will be no 


warmed-up worked sampk 
down to 77 F. prior to pe: 
ing. Evidently some of th 
laboratories made some 

cooling the grease samples 
or after the motor worki 
whereas others worked the 


then made the penetration | iene 
iately thereafter with tempe: a 
veloped. A detailed study of coopers 
tive test data indicates that abe 


tory reproducibility with 
worked penetration tests was 


good 
that attainable with the regular \orhod 
D 217 when the worked samples wod 
maintained below about 87 T 
rise). When the samples warmed up ab 
about 90 F., penetration read) tended 
to be higher than average 1 ¢a 


greater spread and poorer reproducibilit 


of test results. This tends to be confirn 
by several of the cooperating |aborato 
who supplied comparative test data 
60-stroke, worked 


reproducibility than the regular penetra- “set-back,” as could be the case if a 


SUMMARY OF RESULTS OF COOPERATIVE PENETRATION TESTS -MOTORIZED 
WORKING OF REFERENCE GREASE SAMPLES. 


TABLE I. 
consistencies ys 
10,000 


60 300 1000 5,000 both hand and motor working, as sum 
Strokes Strokes Strokes Strokes Strokes marized in Table IV. With onl, 60-strol 
GREASE GII-2 working, excessive temperaturc rise 
Average penetration, 19 tests............... | 325 330 330 330 330 not a factor, and the test results wit 
Maximum penetration ............ ssicanbdiahadehoada 330 334 339 343 345 either hand r motor working avree v 
Minimum penetration Res. 318 319 321 319 320 oe of motor rking agree 
12 15 18 24 25 within the limits of test reproducibility 
Percentage of Tests Within: | | | It would appear accordingly, Wit 
+ 5 Points of average.......ce 82 77 | 65 59 59 adequate provision tor controlling ¢g 
10 Points of average....... 100 94 100 77 88 
15 Points of average....cccccccccccecee cesses 100 Pee 100 100 temperatures in a properly limited rang 
GREASE GII-3 
Average penetration, 19 tests................... 275 305 325 345 350 
Maximum penetration _................0.:cee 288 327 341 359 362 
Minimum penetration 264 273 306 326 334 
24 54 35 33 28 TE PR DUCTS 
Percentage of Tests Within: 
+ § Points of SVETATE..........000c0ccccccceee 47 41 29 47 47 FOR 
10 Points of average................... 77 65 70 | 70 82 
15 Points of average.............0... 100 82 88 94 94 AUTOMOTIVE-INDUSTRIAL-FARM 
LUBRICATION 
Average penetration, 19 tests..... 240 250 260 275 285 
Maximum penetration _............ 251 263 283 305 308 
Minimum penetration 228 239 i 246 256 = ® LUBRICATION FITTINGS AND 
23 24 37 49 | 2 
| HAND GUNS 
Percentage of Tests Within: } 
59 4 29 ® HANDLING AND TRANSFERRING 
0 Points of average 82 2 i | (a 
15 Points of 100 100 88 | 77 | 82 EQUIPMENT 


POWER OPERATED LUBRICA- 
TION EQUIPMENT 


® PORTABLE LUBRICATION DE 


SUMMARY OF RESULTS OF COOPERATIVE PENETRATION TESTS--UNWORKED 
AND WORKED PENETRATIONS BY A.S.T.M. METHOD D 217. 


TABLE II. 


| GII-2- Gll-4 
ary Inworke et i sts 
ummary of Ll Pere AUTOMATIC LUBRICATION 
Average penetration, 34 tests..................... 320 225 220 
Maximum penetration ...............:cccccssseeseees 328 236 234 SYSTEMS 
Minimum penetration ...............cccccccceeeeeeeees 304 210 208 
24 26 26 ® CENTRALIZED LUBRICATION 
Percentage of Tests Within: SYSTEMS 
+ § Points of @VETAE................cccscesecsees 65 | 68 | 47 
10 Points of average... 95 } 91 73 


15 Points Of AVEPAGE..........cccccccccccsseseeess 100 100 


Summary of Worked Penetration Tests (60 Strokes) 


ALEMITE 


Average penetration, 34 325 280 240 
Maximum penetration 333 296 255 
Minimum penetration 311 266 230 division of 
22 30 25 
STEWART-WARNER CORP. 
Percentage of Tests Within: 
5 Points of 68 62 56 Cc Hl CA G 


10 Points of average..................c.cc0 95 86 89 
15 Points of 100 97 
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1, COOPERATIVE MOTORIZED WORKER TESTS- TEMPERATURE RISE AND TES'1 
TEMPERATURES REPORTED BY COOPERATING LABORATORIES. — ] 
No. of Tests 
Tem] ture 
Fahr. 60 300 1000 5000 10,000 
Strokes | Strokes Strokes Strokes Strokes 


Temperature Rise of Grease Sample During Working 
9 10 q 6 6 } 
i 4 30 17 9 2 5 | 
Sto «(8 10 15 20 10 6 
med Qt tie 3 6 | 6 10 13 
ty 3 | 6 10 11 
3 5 3 
peraml 24 pate 5 : 
= 25 te 0 5 
otorg Grease Sample Temperatures When Penetration Tested After Working ; 
d 71 te 5 7 
81 to 4 6 4 6 
“thog 85 to 5 12 7 
89 to 9! 4 1 3 6 
to 96... 2 1 4 5 
97 to 100.... 1 1 1 2 
100 to 1 | 2 2 
set _ | _ (All other tests made at 77 + 3 F.) 
WU ye motorized worker test can be as re- sufficiently precise or reproducible to | ae 
bilitfililoducible within and between labora- be included as a part of Method D 217. Se 
wes as regular penetration tests made — The results of the cooperative tests are ee be 
to xcording to Method D 217. However, accordingly being reported herein so that . 
1 oflfonsiderable additional cooperative test the information secured to date will be 
Using development work would be neces- available to those interested. 
SUMMlMery before this end could be achieved. It seems desirable to mention at_ this Pevrs 
trok@@Mly its present state of development, the point that worked penetration tests on eee 
for motorized working of greases for intervals of several thousand : 
witlifireases for longer than 60 strokes is not strokes require careful and cautious in- : 
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A BRAND NEW IDEA 
IN LUBRICATION EQUIPMENT 
ND 
GREZJER-ATOR “AN 
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Anyone can operate this gun 
‘A. with one hand and can reach 
the most difficult points. 5000 
lbs. pressure is delivered when 
needed. Fits standard pails. A 
natural for promotion. A sensa- 
tion wherever demonstrated. 


DE- 


YN 
Every farmer with machin- 
try is a prospect for this 
equipment. 


enola 


15 WEST 51st STREET 
NEW YORK 19, N. Y. 


WICHITA, KANSAS 
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ABLE IV. COMPARISON OF 60-STROKE WORKED CONSISTENCIES WITH HAND AND MOTOR- worker tests wherein temp. 
DRIVEN-WORKERS 
ation is in the order of on! . 
Penetration Readings and wherein temperature 
GII-2 GII-3 GII-4 encountered. In view of 
aboratory 
Hand Motor Hand Motor Hand atin ations, many grease techn 
Worked Worked Worked Worked Worked Worked mentioned that motorized 
268 244 240 have limited significance 
P-1 3 330 274 272 243 246 have been carefully correla: 
17 318 69 26¢ 230 235 particular application in quc 
P- $22 318 270 27 232 243 
| V7 19 267 264 237 246 Modified Grease Worker w; 
1/16-In. Holes in Worker Plate 
525 280 267 249 238 
266 242 Certain grease specificati f 
25 32 276 23 33 
working test wherein the sam, 
31 282 284 287 233 239 worked for 100,000 strokes 
P-15 22 324 285 2 833 234 238 yes 
fied A.S.T.M. grease worke: 
fication consisting of a work: 
TABLE V. COMPARISON OF MOTOR WORKER TESTS WITH A.S.T.M. WORKER PLATE AND 
MODIFIED WORKER PLATE. 
in. diameter instead of the 
Penetration Readings §0 to 55 holes of 1/4,-in. dian 
Strokes Grease GII-2 Grease GII-4 One of the cooperating 
shea A.S.T.M. Plate, Modified Plate | A.S.T.M. Plate,| Modified Plate supplied comparative data on 
51 Holes, %4 in.| 325 Holes, in.|51 Holes, 44 in.) 325 Holes, in. reference grease samples usin 
60 328 241 243 ard worker and the modified 
300 330 257 252 
966 O78 Table V summarizes the test 
280 Grease GII-2, which possesses | 
) “50 
100,000 346 310 | ance to breakdown on working 
practically identical penetratio 


terpretation, Lubricating greases vary 
greatly in consistency stability or resist- 
ance to softening on working, as illus- 
trated by Fig. 1, depending largely upon 
the kind and concentration of soap, the 
viscosity of the mineral oil constituent, 
and the details of processing during man- 
ufacture. Certain types of in- 
herently have high resistance to softening 
on extended working, whereas other 
types inherently have quite limited resist- 
ance, but this factor alone, without con- 
sidering many other important physical 


and performance properties, will not dis- 


greases 


tinguish between a suitable or satisfactory 
lubricant for a given application and 
one which would be undesirable. While 
it might be considered at first glance 
that 
consistency change in motorized working 
tests might be the most desirable, this 
sort of may many 
be quite incorrect. In many applications 
it is desirable that the grease soften and 
attain a state of near fluidity on the 
actually being lubricated. In 
fact, one of the reasons grease lubrication 
may be preferred over fluid oil may be 
that most greases retain their body or 
consistency only 
and surrounding the lubricated moving 
parts and thus act as a seal to exclude 
dirt and moisture and to resist leakage. 
On the other hand, the grease feeding 
into and actually supplying the lubrica- 
tion at the bearing surfaces is subjected 


a grease displaying essentially no 


conclusion in cases 


surtaces 


at points adjacent to 


to very high shear rates and may soften 


to the point of supplying essentially fluid 
film lubrication with a minimum of 
viscous friction. As an additional factor, 
working even for many thousands of 
strokes in the A.S.T.M. worker might 
be the equivalent of only a few minutes 
of use in a bearing or similar close-fitted 
mechanism, since the rates of shear ex- 
erted in the A.S.T.M. worker are in the 
order of a few hundred reciprocal seconds 
at most, while the shear rates in an 
actual bearing may run into many thou- 
sand reciprocal seconds. Similarly, in 
service grease is normally subjected to 
considerable gtemperature variation, heat- 
ing up during running and cooling off 
duiing idle periods. Such alternating 
cycles of heating and cooling may have 
a pronounced effect on the grease con- 
sistency and consistency change which is 
not measured or evaluated by motorized 


Steel Drums 


Painted - Galvanized - Tinned 
Decorated Stainless 


U-S°S 
Steel Pails 


24 to 63-gallon 
capacities. Baked 
enamel finishes, in any 
color combination, or 
with lithographed 
heads or shells. 


UNITED STATES STEEL PRODUCTS COMPANY 
30 Rockefeller Plaza, New York 20, N.Y. 
Los Angeles and Alameda, Cal. - Beaumont and Port Arthur, Texas 


Chicago, Ill. - New Orleans, Lo. - Shoron, Po. 


values with both worker plates. G: 
GII-4, which relatively poor 
sistance to consistency chang 


has 


Continued on page 13 


CORRECT 
LUBRICATION 


since 1866 


SOCONY-VACUUM 
OIL COMPANY, ING 


26 BROADWAY NEW YORK,N.Y 


\ 
o>, STEELS 


GREASE MAKERS 
ALUMINUM STEARATE 
PLYMOUTH 
No. 801-22 


and all other Metallic Soaps 
M. W. Parsons, 
Imports & Plymouth 


Organic Labs., Inc. 
59 Beekman St., New York 7, N. Y. 


Animal, Cottonseed, Hydrogenated Fish Oil 
FATTY ACIDS, STEARIC and OLEIC ACIDS for 
compounding Greases and special Lubricants. 


Fig. 4.—New Grease Worker Incorporating Design Improvements at EMERY INDUSTRIES, INC. 3 
Courtess Pre cient 


Cincinnati 2, Ohio 


AVIATION OILS PETRO CHEMICALS 
AND GREASES AND WAXES 


sure with Pure 


THE PURE OIL COMPANY * 35 EAST WACKER DRIVE, CHICAGO 


AUTOMOTIVE OILS INDUSTRIAL OILS 
AND GREASES AND GREASES 
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METALLIC SOAPS 


for GREASES 


® By S. B. ELLIOTT Delivered before the 15th Annual N.L.G.I. 
Convention, Edgewater Beach Hotel, Chicago, Illinois, Oct. 16-18, 1947. 


Continued from February Issue 


Lead Soaps 


Lead soaps are still used in substantial 
amounts for various applications where 
mild extreme pressure conditions are en- 
countered. Though lead soaps in such 
circumstances are not functioning as 
thickeners but rather as a source of lead, 


they comprise an interesting class. 


Though the lead salts of saturated and 
unsaturated aliphatic acids have been 
used, they have presented serious prob- 
lems because of poor initial solubility or 
because of poor solubility after oxidation 
had occurred. As mentioned above, the 
lead salts of naphthenic acids, the car- 
boxylic derivatives of cycloparaffin hy- 
droca: bons, have become widely used as 
a result. The acids are saturated and 
stable to aerial oxidation and their lead 
salts, because of the high solubility of the 
cyclic structure, are soluble in a broad 


range of hydrocarbons. 


Since the saits are primarily interest- 
ing because of the lead they contain, a 
mixture of lead di-naphthenate and lead 
mono-naphthenate is usually manufac- 
tured. The viscosity of such a concen- 
trate having a given lead content is much 
handled 


whereas the solubility in hydrocarbons 


lower and thus more easily 


is quite adequate if the lead mono- 
naphthenate concentration is not too 


high. 


As would be expected, the molar con- 
centration of the mono-naphthenate can 
be higher when high-molecular-weight 
rather than low-molecular-weight naph- 
thenic acids are used because of the large 
amount of nonpolar residue. If it rises 
too high, however, both the dispersion 
time and the permanent solubility in oil 


is affected. 


Barium Soaps 

It is not too long since barium soaps 
had little or no place as thickeners of 
hydrocarbons because barium compounds 
were higher in cost than those of calcium 
and offered little or no advantages. Thus, 
as much water was required for stabiliza- 
tion so that high-temperature operation 
was possible with neither barium nor cal- 
cium soap greases. 


However, additional research* demon- 
strated that mixtures of di-acid and 
mono-acid soaps are unique in that sub- 
stantial quantities of water are not nec- 
essary for their stabilization. These soaps 
contained 40-60 per cent more barium 
than is required to form the normal, di- 
acid soap and as little as 0.1 per cent 
water is satisfactory though it may rise 
as high as 0.3-0.4 per cent. However, 
the presence of some glycerin as a pep- 
tizing agent is desirable so some gly- 
cerides should be used. 


The greases prepared using these ma- 


terials are unctuous, nonfibrous ma- 
terials having relatively high soap con- 
tents which have given excellent per- 
formance under severe conditions, so that 


4. Ott, T. F., Clarke, P. S., and Van Marter, C. 
H., U.S.P. 2,033,148 and 2,154,383. 


Foote 


MINERAL COMPANY 


PHILADELPHIA ASBESTOS * EXTON * PENNSYLVANIA 
HOME OFFICE: 1609 SUMMER STREET PHILADELPHIA. Pa. 


it appears definite that hi 
centrations can be satisfact: 
because of the small amoi 
present, there is little chan strud 
ture on heating to 225 high 
and then cooling. | 


Through the use of the hyo oxy soap 


it is possible to use a wide rave of . 
stocks and to use oils of varying tyoq 
and viscosities without too much troyblg 
Calcium Soaps 
Calcium soaps are of great inter 


because of the tremendous volume 


in the thickening of oils. They are gp 
ple to prepare using any of the yy 


methods of reaction, hydrated lime bei 
alkaline enough to insure an almost con 


plete reaction at high temperatures eve 
when the soap is substantially diluted wit 
oil. However, the temperature must | 
high enough to secure adequate reacti 
since too much free fatty acid or fra 
hydrated lime will lead to instability 


Since calcium stearate is less solu 


in hydrocarbons than calcium oleate, th 
Continued on page 18 
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TECHNICAL ARTICLES APPEARING IN 


“THE 


Vol. XI-From April, 1947 to March, 1948 


sDAMS, ROBERT C. 
Fyaluation of High Temperature Greases” 
Volume XI, Number 2, May, 1947 


,LTSHULER, J. A. 
Grease Manufacture ... An Art or Science?” 
Volume XI, Number 11, February, 1948 


KULD, COL. S. J. M. 
\ Proposed New Test Method for Evaluating 
| Separation from Greases in Storage” 
Released by the Institute of Petroleum 
Volume XI, Number 7, October, 1947 


BIRDSALL, D. H. 


An Electron Microscope Study of Lubricating 
reases”” 


Volume XI, Number 1, April, 1947 


CARMICHAEL, E. S. 
“Evaluation of Water Resistance Properties of 
Lubricating Greases” 
Volume XI, Number 6, September, 1947 
COLLEGEMAN, SIDNEY M. 
“Evaluation of High Temperature Greases” 
Volume XI, Number 2, May, 1947 
ELLIOTT, S. B. 
“Metallic Soap” 
Volume XI, Number 10, January, 1948 
“Metallic Soaps for Greases” 
Volume XI, Number 11, February, 1948 
FARRINGTON, B. B. 


“An Electron Microscope Study of Lubricating 
Greases” 
Volume XI, Number 1, April, 1947 


improved performance 


MONSANTO OIL ADDITIVES 


Monsanto Chemical Company 
Petroleum Chemicals Department 
1700 South Second Street 

St. Louis 4, Missouri 


SERVING INDUSTRY . .. WHICH SERVES MANKIND 


MONSANTO. 


CHEMICALS ~ PLASTICS 


GEORGI, C. W. 
“Fats and Fatty Acids for Lubricating Grease 
Manufacture” 
Volume XI, Number 2, May, 1947 
Volume XI, Number 3, June, 1947 
“The Motor Driven Grease Worker and Its 
Application for Evaluating Consistency Stability 
ot Lubricating Grease” 
Volume XI, Number 12, 
HAIN, GEORGE M. 
“A Microworker for Lubricating Greases” 
Volume XI, Number 6, September, 1947 
JOHNSON, C. L. 
“Grease Manufacture . . . An Art or Science?” 
Volume XI, Number 11, February, 1948 
KAUFMAN, GUS 
“Additives in Lubricating Greases” 
Volume XI, Number 5, August, 1947 
KRAUS, CHAS. I. 
“Modern Trends in the Application of Lubri 
cating Greases” 
Velume XI, Number 3, June, 1947 
Volume XI, Number 5, August, 1947 
McLENNAN, L. W. 
“Strontium Greases” 
Volume XI, Number 4, July, 1947 
PIGGOTT, R. J. S. 
“Some Test Equipment for Greases” 
Volume XI, Number 9, December, 1947 
PRITCHARD, C. E. 
“The Grease Phase of Steel Plant 
I ubrication” 
Volume XI, Number 12, 
ROEHNER, T. G. 
“Evaluation of Water Resistance Properties of 
Lubricating Greases” 
Volume XI, Number 6, September, 1947 


March, 1948 


March, 1948 


Continued on page 21 
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President's Column... 


CARE OF YOUR LUBRICANTS 


In the 
analysis, it’s the 


final 


consumer — the 
man who buys 


and applies our 
lubricants — that 
we, as grease 
manufacturers, 
must please if we 
hope to increase 
sales of our prod- 
uts. 

Often it hap- 


however, 


J. R. Corbett 
President N.L.G.1I. 


pens, 
that our 
facture so carefully and exactingly, are 
in a deplorable condition when they are 
applied by the consumer. This is often 
due to the neglect with which many care- 
less consumers treat the lubricants they 
buy. 


lubricants, which we manu- 


They purchase a lubricant and expect 
it to perform a miracle. And I mean that 
in the literal sense of the word. Because 
only by means of a miracle could lubri- 
cants be expected to function properly 
when they are filled with dirt and grit 


CONTROLLED MANUFACTURING 


Every product that is manufactured by the 
Cato Oil & Grease Company is the final result 
of exhaustive laboratory tests. Actual manu- 
facturing of all Coto lubricants is scientifically \\\ 
controlled. For that reason, many desirable 

“extras’’ are added to even the most highly \ 
refined lubricants. Look to Cato for quality \\ 
lubricants that can be counted on for above- \ 


the-average performance. 


and all matter of foreign substances. Yet 
the consumer, failing to care for his 
lubricants, applies them readily no mat- 
ter what their condition. And when the 
grease fails to do its required duty, he’s 
up in arms at—that’s right, the grease 
manufacturer. 

All our efforts to produce flawless and 
effective lubricating agents are useless if 
the consumer is not instructed in the 
care of the merchandise he buys. 

Let’s consider, for a moment, the tre- 
mendous amount of work that we put 
into the manufacturing of our products. 


In the N.L.G.I., we have the skilled 
services of the Technical Committee— 
men who exert great energy in trying to 
perfect even more effective lubricants 
and ways of applying these lubricants. 
Thus we have the finest technical brains 
in the country working for us day after 
day, trying to improve products, methods 
and practices. 

In our plants and factories we pride 
ourselves—and justly so—on our scien- 
tific manufacture and controlled uni- 
formity of the products we sell. Our 
laboratories are veritable beehives of ac- 
tivity, humming night and day with 
research specialists, who are dedicated to 


the cause of giving the c 
better lubzicants. 


Our packaging methods 
and up to the minute. The | 
packaged fast and, what’ 
portant, they’re packaged c¢| 
ercise the greatest of care in 
the product goes into the | 
from the slightest particle o: 
dirt, or any foreign substanc: 


Great pains are then taken 
ufacturer and distributor in 
finished products. Lubricant; 
away in a clean, dry place 
be unexposed to any extre 
temperatures. 


In other words, when t¢] 


buys our products, he gets lub 


are completely adequate to 


they were intended to do. But 


the lubricant can fail to pe: 
e:ly is because the consumer 


to care for his products proper! 


As grease manufacturers, 


keep this precept in mind at all times 


we want our products to sell 
to do more than sell the ck 


got to sell the consumer as well. And j 


Continued on poge 22 


Engineered 


APPLICATION SERVICE... 


Cato’s engineered application service assures proper 
application of all lubricants monufoctured by the 
company. Cato engineers are waiting to serv: 
whenever difficulties arise 
you in working out difficult lubrication pr 


onxious to 
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OTOR-DRIVEN 
WORKER 


Continued from page 8 


jisp. vs a considerable difference in 
change on working in the 
typ of workers. It is interesting 

worsing of GII-4 for 100,000 
kes wich the standard worker having 
oles of 4-in. diameter produced 
nowhat less softening of the grease 
only 10,000 strokes working with 
modified worker having 325 holes of 


16-in. diameter. 

\chough the amount of test data com- 
ag the standard worker with the 
jified unit is limited, it appears with 
raves having good resistance to break- 
, on working, the number and size 
F holes in the worker plate make no 
erial difference. With greases which 
quite susceptible to consistency 
hinge on working it appears, however, 
the number and size of holes in 
worker plate have a significant effect 
the results secured. 


improvements in A.S.T.M. 
Grease Worker 


\ by-product of the cooperative test 
gram On motor working was the 
cumulation of experience which indi- 


ed a need for improvements in the 
pgn of the A.S.T.M. grease worker as 


GREASE GELLING TANKS 


originally specified in Method D 217— 
44 T. 

1. A pet-cock or surge tube should 
be incorporated on the worker cover to 
relieve pressure and to minimize inclu- 
sion of air in the grease sample during 
working. 

2. The worker cover should be re- 
cessed to accommodate the worker plate 
and to leave the cup full of grease after 
the working period. 

3. A single, large diameter plunger 
shaft and a heavier perforated plate 
should be incorporated to overcome weak- 
ness of construction as noticed particu- 
larly when working harder greases. 

4. A packing gland should be added 
to the worker cover around the plunger 
to compensate for wear and to minimize 
inclusion of air or grease leakage. 

§. Heavier threads or a bolted closure 
are desired to minimize crossing or strip- 
ping the threads, as sometimes encoun- 
tered with the original worker. 

6. The worker cup should be of one 
piece cast construction or welded to 
avoid breakage at the juncture of the 
base and the walls. 

All of these design improvements have 
been incorporated in the new worker as 
specified in Method D 217-47 T, and 
as shown in Fig. 4. The new worker is 
also designed so that it may be op- 
erated by hand or by a motor drive unit. 


Cooperating Laboratories: 
Air Material Command 
Wright Field 


California Research 


Corp. B. B. Farrington 
Cities Service Oil Co. Tr. FE. DeVilhers 
Pure Oil Co. J}. Bo Stucker 
Quaker State Oil Refin- 

ing Corp. C.W. Georgi 


Rock Island Arsenal, 
Army Ordnance 


Dept. 
Sinclair Refining Co. N. J. Gothard 
Socony-Vacuum Oil Co. lr. G. Roehner 
Standard Oil Co. (Ind.) bk. W. Adams 
Standard Oil Co. (Ohio) F. J. Sanders 
Swan-Finch Oil Corp. W. C. Bryant 
Texas Company Gus Kaufman 
Union Oil Co. of Cali- 

fornia L. W. MeLennan 


U.S. Navy Engineering 
Experiment Station 


Ship Safely in 
Barrels made 
by JeL 


J&L STEEL BARREL COMPANY 


SUBSIDIARY OF 
Jones & Laughlin Steel Corporation 
PLANTS 


North Kansas City, Mo. - Bayonne, N. J. 
Philadelphia, Pe. - New Orleens, (Gretna) La. 
Cleveland, Ohie - Port Arthur, Texes ; 
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VOTATOR 
GREASE COOLER 
° 
VOTATOR 
wal 
GREASE HEATER +. 


CONTINUOUS, CLOSED GREASE SYSTEMS 


: In addition to a production proved process for the man- 
ufacture of a uniformly high quality aluminum stearate 
grease, the VoraTor division of The Girdler Corpora- 
tion is now in a position to offer an efficient system for 
manufacturing the widely used calcium and sodium 
base lubricating greases. Let us send you more specific 
information in terms of your production requirements 
Write for data form V-19. The Girdler Corporation, 
Votator Division, Louisville 1, Kentucky. 


DISTRICT OFFICES: 150 Broadway, New York City 7; 
2612 Russ Bldg., San Francisco 4; 505 Forsyth Bldg., Atlanta 3, Go. 


Typical flow diagram of continuous, closed VoTaToR system, for 
aluminum stearate grease, and closeup of VoTATOR grease heater. 


VOTATOR 
ing only to products of The Girdler Corporation. 


is a trade mark (Reg. U.S. Pat. Off.) apply- 
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PENETRATION BLOCK GREASES 


BY L. C. BRUNSTRUM AND A. W. WEITKAMP 
Group Leader and Senior Project Chemist, Respectively, Standard Oil Co. 
(Indiana), Whiting, Ind. 
Tentative Method of Test for Consistency of Lubricating Greases and 
Petrolatum (D217-44 T), 1946 Book of A.S.T.M. Standards, 
Part III-A, p. 846. 


Data Presented at a Meeting of Technical Committee G on Lubricating Grease 
Held in Washington, D. C., January 17, 1947. 


SYNOPSIS 
A study of A.S.T.M. penetration values obtained on hard greases revealed that the results were 
critically dependent on the dimensions of the cone tip. The significant measure was found to be the cross- 
sectional area of the cone tip at the surface of the penetrated grease cake. The depth of penetration is 
a convenient though indirect measure of the cross-section. It follows that close dimensional tolerances 
must be employed in the manufacture of the tips if reproducible results are to be obtained. 


In a recently completed cooperative 
program aimed at the improvement of the 
cone penetration method, thirteen labo- 
ratories tested five block greases under 
conditions as nearly identical as possible. 
Each laboratory used the approved 
A.S.T.M. grease penetrometer specified in 
A.S.T.M. Method D 217. The following 
laboratories cooperated: Quaker State Oil 
Refining Corp., Sinclair Refining Co., 
Standard Oil Co. (Ohio), Socony- 
Vacuum Oil Co., The Texas Company, 
Cities Service Oil Co., California Re- 
search Corp., Rock Island Arsenal, Union 
Oil Co. of California, Imperial Oil Co., 
Bendix Aviation Corp., Gulf Research 
and Development Co., and Standard Oil 
Co. (Indiana). 

In Table I are listed the penetration 
values reported by the thirteen labora- 
tories using specimens from a. single 
block of each of the five block greases. 
Penetration numbers are arranged at the 
head of each tabulation and a code num- 
ber corresponding to each laboratory is 
entered in the table under the appro- 
priate penetration number for each grease. 
Each result is the rounded average of 
nine readings, three being taken on each 
of three adjacent sides of a carefully pre- 
pared cubical specimen. It will be noted 
that most of the results fall within 3 or 
4 point ranges and that the laboratories 
reporting higher or lower results were 
quite consistently high or low. Labora- 
tories Nos. 5, 12, and 13 each submitted 
two sets of results. The duplicate data 
from laboratory No. 13 were obtained 
by one operator using a single instrument 
but with one new and one old cone tip. 
These tips will be referred to below as 
tips N and O, respectively. 

Detailed results listed in Table II show 
the precision obtainable with tips N and 
O on any given face of each specimen. 
Slight differences to be noted between 
different faces of a given specimen serve 
only to emphasize the need for averaging 

Reprinted by permission of the Amer. Soc. of 


Testing Materials. Appeared originally in the 
December 1947 issue of the A.S.T.M. Bulletin. 


values over three adjacent faces. It seemed 
significant that tip O consistently gave 
lower penetration, by about two pene- 
tration units, than tip N. Microscopic 
examination of the tips revealed that tip 
O had been chipped and had an abnor- 
mally sharp point, whereas tip N was a 
new tip well within the dimensional tol- 
erances of Method D 217. 

Photomicrographs of the tips are shown 
in Fig. 1. Tip N is at the left, and tip O 
in the middle. The images of tips N and 
O are shown superimposed at the right. 
The difference in length of the two tips 
is approximately 0.2 mm. or two pene- 
tration units. This striking correlation 
with the penetrations actually observed 
seemed to indicate that the sharpness or 
contour of the point has little effect on 
the penetration except in so far as it 
affects the setting of the penetrometer 
at the start of the test. Since the angles 
of tips N and O were identical it follows 
that these tips came to rest in any given 
specimen at equal projected cross-sec- 
tional areas, The results with tip O were 
less than those with tip N because any 
given cross-section is about 0.2 mm. 
nearer the point. 

In order to test the effect of excessive 
truncation, tip O was repeatedly ground 
down and tested against a single face of 
a given sample of grease. Seven such 
grindings were made and each time the 
tip was found to come to rest in the 


test specimen at the same 
area. In Fig. 2 is a series . 
graphs, beginning at thc 
perfect new tip and showi: 
the seven successive grinds : 
base line common to all of 
the depth of penetration the: 4 
specimen. After the sevent. ering , 
additional grinds were perf. 
served to sharpen the tip 

shorten it. Photomicrograph. ire hoy 
in Fig. 3. Subsequently, ad: 
grinds were made until a tip area y 
reached at which the cone ; 


PIV res 
on the sample surface without ap, 
ciably penetrating it. Photomicrogray 
of the last grinds were not made bec 


the field of view of the mix scope 

too small. However, in Fig. 4 is a sky: 
showing schematically all of the 
shapes. T is the dimension from 
theoretical apex to the flat end of ; 
cone after each grind; P represents 4) 
average of three penetrations on a sino 
small sample; C is equal to the sun , 
T and P and is the distance from ape 
to the cross-section at which the ¢ 

stops penetrating. The data used in ¢ 

structing this diagram are shown 

Table Ill. The constancy of the 

of C for the twelve cone lengths, 

cluding two with sharpened points, 
taken as proof that: 

1. Fora given sample of block z 
any cone stops penetrating at a certii 
cross-sectional area. 

2. The penetration as reported u: 
Method D 217 is the distance from ¢ 
truncated end to this area. 

3. The sharpness of the tip is 
no importance except to the extent 
it affects the original setting of the : 
on the sample surface. 

Laboratory No. 7 is one that co 
sistently reported low values. By subs 
quent actual measurement the diame! 


P = average of three penetrations on a 
small sample. 
dimension from theoretica! apex | 
flat end of the cone after each grind 
C = sum of P and T, and its distarce from 4 
to cross-section at which cone stops penetrat 
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Fig. 1.—Photomicrographs of the Tips of the Cones. 
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TABLE I.--COOPERATIVE PENETRATION DATA. 


Original) 


G-II-K 


G-II-L 
26 27 


ratory (Original) 


rrected) 


netration 


ratory (Original) 


rrected) 


tration 12 13 14 15 


ratory (Original) 7 11 


rrected) 


G-II-N 


of the truncated tip used by laboratory 
No. 7 was 0.035 in. and the cone angle 
was 27 deg. This is equivalent to an 
excessive truncation of about 10 penetra- 
tion units for the products tested. If 
this correction is added to the penetrations 


Penn Drake 


PETROSULS 


Petroleum Sulfonates 


* FULLY REFINED 
* 2 TYPES, 5 GRADES 


The exacting uniformity and dependable 
high quality of PENN-DRAKE PETRO.- 
SULS have brought to them widespread 
recognition as the ideal petroleum sul- 
fonates. Available in two types and five 
different grades, PENN-DRAKE PETRO- 
SULS have qualities that especially suit 
them as bases for emulsification, disper- 
sion, detergency and rust prevention 
products. 


PENNSYLVANIA 
REFINING COMPANY 


General Offices: BUTLER, PA. 
Branches: Cleveland, Ohio; Edgewater, N. J. 
Representatives in Principal Cities 


To Solve Lubrication Problems 


send for a Swan-Finch service engineer 


REG. U. S. PAT. OFFICE 


Swan-Finch offers a complete line of finest 
quality maintenance lubricants, cutting oils, 
core oils. 


LATEST RESEARCH DEVELOPMENTS 
FINE LABORATORY FACILITIES 


- Swan-Finch Oil Corporation America’s Oldest Oil Company 


New York 


Chicago Detroit 


San Francisco 
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Fig. 2.—Photomicrographs Showing Perfect New Tip (Left) and Seven 
Successive Grinds of Tip O. 


Kesmq 


\ ni 
evi 
ot 
Fig. 3.—Photomicrographs Showing (Left) Seventh Grind o! Tip 0 
Two Additional Grinds Made to Sharpen, but Not Shorten the 
TABLE Il..- ACTUAL PENETRATION DATA, LABORATORY NO. 13 
Tip N Tip O 
Sample . 
Top Side End Top Side End Difference z, 
G-II-J.... 25 25 | 2 23 23 | 22 = 00.8 
26 2 | 26 23 22 
25 25 25 24 22 22 
18 18 i9 | 19.6 + 40.5 
19 17 19 15 } 16 | 16 19.6 = 40,5 
18 18 15 17 16 
Average.......... 18.1 16.0 2.1 eee : 
35 35 35 34 34 34 14.85 = 40.65 
34 36 35 34 34 34 13.4 = 40,3 
35 36 35 35 34 34 
Average 35.1 34.1 | 1.0 
G-II-M..... 29 30 | 29 | eg 28 10.05 = 
30 29 28 | 28 28 32.6 7.66 = 40.% 
29 30 30 28 28 28 ; act 
Average... 29.6 28.0 1.6 = oF TRUNCATION 
G-II-N...... 21 | 2 || 21 
21 21 21 20 19 21 = Chane 
30 | Fig. 4.—Schematic Diagram of All the Tip Shapes 
20.7 20.0 0.7 
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eported by laboratory No. 7 
tions of this laboratory fall 
the majority as shown by the 
ilues in Table I. 
other hand, laboratory No. 2 
«h values and we might assume 
» had not been truncated to 
required by Method D 217. 
con under the microscope dis- 
it had been damaged and re- 
a sharper angle, the new angle 
well up along the tip. There- 
no direct correction can be made. 
it is possible to calculate the 
he cross-section of the cone at 


TABLE 


D-217 
Tip 1 y 3 


.016 0.021 0.026 


onmm. 


ted from 


0.041 to 0.016. Truneation calculated using 0.041 


the point of penetration. This area would 
occur about 0.2 mm. too far up on the 
tip compared to a standard up. The re- 
sults of laboratory No. 2 are also in line 
if corrected by this amount. It is likely 
that the results from the remaining labo- 
ratories could be similarly corrected. 

It was concluded that Method D 217 
will be entirely satisfactory for block 


Length (after truncation), in... 

Angle of cone, deg... soncene 
Diameter of truncated tip, i 
Material 


Ill._-EFFECT OF TRUNCATION ON 


4 5 6 


Ta 


0.028 0.031 0.035 0.0l6a 
21.2 

20.5 
20.6 
21.0 
20.5 


20.9 


19.6 


(see Fig. 


0.59 


0.015 
Stainless or hard- 


greases if the cone tips are periodically 
measured for conformity, and lower tol 
erances on the tip are 
rey ised method. 

The tip manufacturer was consulted 


required the 


as to his ability to supply cone tips of 
lower tolerance and the following specifi 
cations were approved by Technical Com 
mittee G: 
Old 
Specification 


0.01 
O05 


New 
Specification 
0.59 0.01 
0.33 0.002 
30 ] 
O.015 0.001 
Hardened steel 


30 
0.003 


ened steel 


PENETRATION 


Tb 


12 


Ol6a 0.061 O.OR6 
11.4 
10.5 
10.5 


11.4 


11.0 


STEEL DRUM 


Reconditioning & Reconverting 


MACHINERY 


Literature on Request 


lL. M. GILBERT COMPANY 
Philadelphia 6, Pennsylvania, U.S.A. 


AUTOMOTIVE, INDUSTRIAL 
LUBRICATING 


EQUIPMENT 


Invite Comparison” 


THE ARO EQUIPMENT CORP. 
BRYAN, OHIO 


REFINERS 


GASOLINE 


MARKETERS PRODUCERS 


MOTOR 


DEEP ROCK OIL 


155 NORTH CLARK STREET 
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Made to Your 
Specifications 
Under 


Laboratory Control 


Strictest 
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1575 Clinton St. 
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METALLIC SOAPS FOR 
GREASES 


Continued from page 10 


oleate concentration may be raised so 
as to minimize bleeding of oil, an iodine 
value of 40 to 60 for the soap stock gen- 
erally representing a high enough con- 
centration. Calcium naphthenate, 
cause of the cyclic nature of the naph- 
thenic acids, is still more soluble in hy- 
drocarbons than the oleate so that it is 


not much used as a thickening agent. 


By very careful choice of the fatty 
acids used to prepare the calcium soaps, 
it is possible that as little as 1.0 per 


cent water may be sta- 


the 


polar compounds are always nec- 


necessary to 


bilize system. However, water or 


other 
essary, for nonpeptized soaps such as 
or oleate exhibit in- 


calcium stearate 


solubility. 


As much as 5.0 per cent water is some- 


T. &., Ind. 


and Wannamaker, 
(1937). 


) Rhodes, 
Eng. Chem., 


29 (6), 702 


times used to stabilize the soap-hydro- 
carbon system but it appears likely that 
a substantial portion of this remains as 
discrete droplets through the mass, from 
0.5 to 3.0 actually dissolving. As is well 
known, however, this water is most ac- 
tive when a controlled amount of excess 
fatty acid is present in the grease. If 
too much acid is present, the consistency 
of the grease is prone to be soft whereas 
too little leads to inadequate soap dis- 
persibility. 

It is interesting to note that it has 
been theorized® that fibrillar crystallites 
of hydrated calcium oleate comprise the 
thickening agent in such greases, little 
or no interaction of soap and hydrocarbon 
occurring, this theory being based on an 
observation that the viscosity of such 
greases decreases very rapidly at the melt- 
ing point of the soap. The water, desig- 
nated as water of hydration, though the 
mode of bonding is uncertain, appears to 
function as a bridging agent between 


6. Hoppler, Fette und Seifen, 49, 700 (1942). 


crystals, assisting in the « 
a definite yield value. 


With the development 
ous process for the manui 
cium greases,’ the impo: 
amount of water present 
has been clearly shown. |: 
ous process, by closely co 
water at about 12 per « 
the weight of soap, a low 
of soap was required to « 
penetration. Further, becau 


persion of the water, exces: 
quired over that needed fo; 


so that a clearer product 


Spokes; 


Percent 
re a 
Of fine 
Vas not 


peptizat 


esulted, 


would be expected, the temperatuy 


which the hydrated calcium soap conc 


trate was blended with the main oj! » 


had to be controlled carefull, In or 


to secure optimum thickening. 


As a total or partial replacement 


the water, so as to secure stability 


high temperatures, polar compounds su 


7. Houlton, H. G., Calkins, A. E., 


A., Chem. & Eng. Progress, 43 (8), 


VULCAN STAMPING & 
MANUFACTURING CO. 


Steel Shipping Containers 


BELLWOOD, ILLINOIS 


RANK INC. CINCINNATI 9, OHIO 


MANUFACTURERS OF 


Fine Lubricating Oils 
and Greases 


for all Automotive 
and 


Industrial Applications 


SINCLAIR REFINING COMPANY 
630 Fifth Avenue, New York 20, N. Y. 
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ment in alcohols have had some 
the other hand, stability to- 
g involves not only chemical 


1s but physical as well. 


of greases are interesting examples 
dis shly peptized soaps in hydrocarbon 
Cong... losin, being relatively high in 
ling allinc acids and low in high solvency 
based ene derivatives is unsatisfactory for 
separation of calcium soaps hav- 
1g ch thickening powers. During the 
‘ine of rosin oil, however, it ap- 
a that cracking of the rosin acids 
«ules occurs, accompanied by the 


ation of rather active terpene-deriva- 
peptizers. Peptization thus substan- 
— increases the solubility of the rosin 
Ou soaps and makes possible the de- 


ment of thickened systems. 


\; still another type of peptization is 


interaction of various soaps with 
» another so as to change substan- 

the thickening power of the mix- 
«as compared with either of the soaps. 


sodium soaps peptize aluminum 


soaps, calcium soaps appear to peptize lead 
soaps, etc. It is not definite how the soaps 
interact but some observations indicate 
that bonding may occur with the forma- 
tion of the equivalent of double salts. 
One 


necessitate close observation of the purity 


effect of this interaction is to 
of the various soaps, but properly applied 
the same effect can be used to modify the 
hydrocarbon-soap structure in desirable 


ways. 
Lithium Soaps 


Lithium soaps are unusual because of 
their marked divergence in properties 
from those usually expected of the alkali 
metal soaps. Probably this difference in 
behavior occurs because of the small size 
of the lithium atom as compared to the 
other alkali metals. Thus, properly for- 
mulated lithium soap greases are satis- 
factory for use between -+-400° F. and 
—9I() 


other materials. As is well known, their 


F., a range which is unequaled by 


water resistance equals that of the greases 


from soaps of polyvalent metals because 
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of the water insolubility of lithium soaps. 
Their high melting point reflects the high 
melting point of the lithium salts as com- 
pared to the relatively low melting points 


of the soaps of polyvalent metals. 


Usually 


pressed stearic acid is used, though this 


high-grade double or triple- 


almost always contains quantities of 


palmitic acid. However, reasonable 
amounts may be acceptable since extreme- 
ly poor gelation does not begin to appear 


at that chain length. However, oxida- 


STEEL SHIPPING CONTAINERS 
STEEL PAILS AND CANS 


All Sizes—Alll Styles 


We would appreciate your inquiries 


Central Can Company, Inc. 
2415 W. 19th STREET 


CHICAGO, ILL. 


tion products, unsaturated acids, gly- 
cerides and acids of substantially differ- 
ent chain length than stearic or palmitic 
may modify the penetration of the fin- 
ished grease to an undesirable degree. 
Thus, the soaps of a homologous series 
of saturated aliphatic acids showed that 
the stearate produced greases exhibiting 
the least bleeding, the most consistency 
stability, and the best consistency-soap 
concentration relationship when naph- 


thenic stock was used.” However, when 


IMPROVED GREASES 


NEO-FAT LUB BASE .. . stabilized 
blended fatty acid for soft greases. 


NEO-FAT HF.O. . hydrogenated 
fish oil fatty acid for hard greases. 


FOR 


. and these are only two of Armour’s 
complete line of fractionally distilled and 
double distilled fatty acids for grease com- 
pounding. For details, write 


ARMOUR (Chemical DIVISION 


1355 W. 31st St. 


Chicago 9, Ill. 


a paraffinic stock was ux 


performed best. 


The acids react readil 
hydroxide but it is still 
the reaction be taken vir 
pletion. Because of the 
point of lithium stearate ot 
216° C.,, it is rather imp 
crystallinity of the produ 
a minimum so that oil di 
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STEEL DRUMS—PAILS 


—for oil, grease, and other 
petroleum products 


Made with a wide va- 
riety of spout openings 
and head designs in- 
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lever locking ring cov- 
er. Special tested lin- 
ings provided for high 
test aviation gasoline 
and many other sensi- 
tive products. 
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6532 S. Menard Ave.., Chicago 38 
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America’s Finest Greases 
are processed by 
this machine 


The nation’s leading grease manufacturers 
are processing with the Cornell Machine be- 
its exclusive micro-film method, 
which reduces even the heaviest greases to 
an extremely thin film moving over a rotat- 
ing dise with great velocity and tremendous 
turbulence. The result is a supremely smooth, 
thoroughly worked product which is com- 
pletely de-aerated. The processing is done at 
a rate up to 210 pounds per minute. 


cause of 


Write for details of installation 


THE CORNELL MACHINE COMPANY 
10! PARK AVENUE, NEW YORK 17, N.Y. 


Grease Homogenizer, showing feed pumps, 
strainers and vacuum pump. 
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legree ot crystallinity iS, of 


re ited to some degree by the 


sbtain reproducible thicken- 
atial to keep the water con- 
n the soap below 1.0. per 
4 metals which function as oxida- 
ts must be kept at trace con- 
in order to secure good oxida- 
itv. Further, cations and 
which are not deleterious because 
xidant catalytic activity can con- 
» undesirable instability to lithium 
ereases so far as consistency and 


gis oncerned. 


avoid an uncontrolled amount 

latin, a limited quantity of free 

acid is required, usually 0.1 per 

{ minimum and 0.25 per cent maxi- 

as oleic) proving satisfactory. A 

erature of approximately 390” PF. 

wally adequate to disperse the soap 

he oil, rapid cooling of the mixture 
wing an acceptable product. 
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HARDESTY 


Fats & Fatty Acids 
For the 
Grease Manufacturer 
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Sodium Soaps 

soaps, sodium is a 
monovalent metal, are much simpler to 
prepare than those of polyvalent metals 
but the physical chemistry of their hy- 
drocarbon solutions is quite as compli- 
cated. Simple neutralization of the usual 
monobasic acids produces either the nor- 
mal salt or acid salt depending on the 
amount of sodium hydroxide used. 


Sodium because 


Dehydration to the anhydrous soap 
then produces a base material for thick- 
ening hydrocarbons. 

Heating the anhydrous sodium soap to a 
high temperature with the oil, however, 
does not produce a desirable grease struc- 
ture in the absence of glycerol. How- 
ever, when a small percentage of water 
is present in the same mass, solution of 
the soap at high temperature is noted 
with the formation of an acceptable gel 
on cooling. 

It would appear the peptization is the 
most important factor in this activity 
but the formation of hydrates causing 


MANUFACTURERS OF 
PETROLEUM LUBRICATION GREASE 


Write for illustrated booklet telling 
Southwest's story of precision manufacture. 


a substantial change in the phase dia 
gram also probably occurs. Work with 
sodium oleate has demonstrated that 
peptization alone was adequate to cause 
development of an acceptable structur¢ 
with the soap of such an_ unsaturated 


acid. 


1 Puddington, |. E., Inst. Spokesman, 9 (9), 1 
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PRESIDENT’S COLUMN 


Continued from page 12 


we want to sell the consumer effectively, 
we must insist that he care for his lubri- 
cants properly. Manufacturers, dealers, 
distributors—all of us should instigate 
an “all-out” campaign to “educate,” as 
it were, the consumer in the care of lub- 
ricants. Many times he mistreats his 
greases through gross neglect. But many 
times, too, it happens through gross ig- 
norance. We should make it our business 
to see that the consumer understands the 
importance of keeping his lubricants 
completely clean at all times. 


There are many ways we could go about 
stressing this fact to the consumer. In 
our advertisements we could devote space 
to an “educational campaign’’—explain 
in detail the absolute importance of “clean 
lubrication.” Point of sale posters would 
help, too, as would explanatory pamph- 
lets which might be passed out with the 
purchase of the lubricants. And above all 
the dealer and his salesmen would impress 
on the consumer at the time of purchase 
that the grease he buys must be cared for 
properly to produce effective results. 

I think it’s time all of us in the indus- 
try gave some serious thought toward 
educating the consumer on the care of 
lubricants. 
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Grease-making efficiency improves . . . and so does 
lube performance... when you standardize on AERO* 
BRAND Stearates. For these metallic soaps . . . made 
by Cyanamid under the most modern and rigidly 
controlled production conditions . contribute 


exceptional values at all times to your processing. 


SALES OFFICES: Boston, Mass.; Philadelphia, Pa.; Pittsburgh, Pa.; 
Baltimore, Md.; Charlotte, N. C.; Cleveland, Ohio; Cincinnati, Ohio; 
Chicago, IIL; Detroit, Mich.; Kalamazoo, Mich.; St. Louis, Mo.; Los 
Angeles, Calif.; San Francisco, Calif.; Seattle, Wash. In Canada: 
Dillons Chemical Co., Ltd., Montreal and Toronto. 
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stearates. It stands for quality-control—from raw 
material to finished product. 
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PRESSURE SOAP CONTACTORS 
AND OIL CIRCULATION 
HEATING SYSTEMS 


‘Stratco Pressure Soap Contactors and Oil Circu- 
lation Heating Systems make possible the manu- 
facture of soda fiber grease, from raw material to 
packaged product, at the rate of three batches in 
eight hours ... cup greases at an even faster rate. 


Simplified laboratory control .. reduced manpower 
- requirements .. increased production of a more un- 
iform product result. The Stratco process has been 
fully tested and proved in commercial operation. 
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